INTRODUCTION
============

A significant increase in the incidence of cutaneous melanoma (CM) has been observed worldwide. According to the latest information from the Korean Statistical Information Service, in 2012, an estimated 521 new cases of melanoma were diagnosed in Korea, and in 2014, there were 291 deaths resulting from melanoma[@B1][@B2]. Although the absolute mortality rate associated with CM has increased over the last 15 years, there has been a gradual increase in the number of patients living with CM; this is mainly due to earlier detection and increased melanoma awareness[@B3][@B4]. Therefore, the importance of long-term melanoma surveillance has been recently emphasized[@B5].

Current National Comprehensive Cancer Center Network guidelines call for follow-up intervals generally ranging from every 3\~6 months for 1\~3 years after diagnosis and annually thereafter, depending primarily on the stage of the disease[@B6]. The objectives of follow-up are to provide reassurance and other psychosocial support, as well as the early detection of recurrence and new disease[@B7]. Although the vast majority of cases detected at an early stage are treated effectively, most survivors of malignant melanoma have to grapple with the ongoing threat of recurrence and the enduring fear of developing a new melanoma. Therefore, patients visit the clinic to seek medical advice whenever they notice any suspicious skin changes during postoperative surveillance.

Many studies have reported on the risk of recurrence in melanoma and second primary malignancies following primary CM. However, to date, there have been no studies investigating various *dermatoses what the patients with CM had anxiety for the recurrence during postoperative surveillance* (*Dw*).

MATERIALS AND METHODS
=====================

We performed a prospective study between August 2002 and August 2015. This study included 160 patients who attended routine follow-up appointments after surgery for CM at the Department of Dermatology of Pusan National University Hospital. The patients visited the hospital every 3\~6 months for 1 year after excision of the primary melanoma, and then annually, in accordance with national melanoma center guidelines. The mean follow-up time was 11.8 months (range, 3\~144 months). Of the 160 patients, 56 patients presented with *Dw*. The final *Dw* diagnoses were based on the combined clinical, dermoscopic, and histopathologic results.

For the *Dw*, we analyzed diagnoses, onset, the proportion and types of melanoma recurrence through clinical chart reviews, clinical and dermoscopic photos, and histopathologic findings. The study protocol was approved by the institutional review board at the Pusan National University Hospital, Busan, Korea (IRB no. E-2016006).

RESULTS
=======

Types of diagnosis
------------------

Fifty-six patients presented with a total of 68 cases of *Dw*. Among them, melanocytic nevus was most common (n=27), followed by seborrheic keratosis (n=9), CM recurrence (n=7), epidermal cyst (n=6), subungual hemorrhage (n=5), lentigo (n=4), melanonychia due to nail appatus lentigo (n=3), fungal melanonychia (n=2), squamous cell carcinoma (n=2), and others (n=3) ([Table 1](#T1){ref-type="table"}).

Onset
-----

The length of time to *Dw* onset after excision of the primary melanoma varied: 20 lesions occurred 0\~3 months after surgery, 15 lesions after 3\~6 months, 12 lesions after 6\~12 months, 10 lesions after 12\~24 months, 6 lesions after 24\~60 months, and 5 lesions after 60 months ([Fig. 1](#F1){ref-type="fig"}).

Analysis of *Dw* according to melanoma subtype
----------------------------------------------

Acral lentiginous melanomas (ALM) was the most common subtype (32 of 56, 57.1%), followed by nodular melanomas (NM, 16 of 56; 28.6%), lentigo maligna melanomas (4 of 56; 7.1%), superficial spreading melanomas (SSM, 2 of 56; 3.6%), and mucoal melanomas (2 of 56; 3.6%). Melanocytic nevus accounted for the largest proportion in all the subtypes, but some difference was found in kinds of dermatoses like subungual hemorrhage, melanonychia and onychomycosis only in ALM. Furthermore, most CM recurrence was observed in NM group ([Table 2](#T2){ref-type="table"}).

Kinds of melanoma recurrence (n=7)
----------------------------------

In 3 patients, local recurrence developed within 2 cm of the surgical scar from the primary melanoma excision. Two patients presented with in-transit metastasis, which developed within the lymphatic vessels more than 2 cm from the site of the primary melanoma. One patient with primary melanoma on the chin had multiple distant metastases including skin, liver, and bone metastases. A second primary melanoma occurred in 1 patient.

DISCUSSION
==========

Most patients diagnosed with cutaneous malignant melanoma undergo routine follow-up after treatment. The main purpose of this follow-up is the surveillance through the early detection of recurrent disease and new primary tumors. Furthermore, follow-up consultations are intended to educate the patient and to reduce the risk of developing future tumors[@B8]. Despite the periodical follow-up, both patients and dermatologists can experience substantial anxiety and fear regarding melanoma recurrence whenever any new skin lesions occur. However, no study has investigated the dermatoses that CM patients develop anxiety over during postoperative surveillance. Additionally, the current data on melanoma recurrence during postsurgical surveillance in an Asians is insufficient.

We found various kinds of *Dw* in our study. The majority (86.8%, 59/68) were benign and, of these, melanocytic nevus accounted for the highest proportion in total (n=27) and in all the subtypes of CM. According to subtypes of CM, there were some difference in the kinds of dermatoses like subungual hemorrhage, melanonychia and onychomycosis only in ALM. A number of previous studies have reported on the association between melanocytic nevus and melanoma[@B9][@B10][@B11]. Clinicians engaged in the surveillance of nevi for early detection of CM are often confronted with the question of how likely it is that any given nevus will turn into a CM. Tsao et al.[@B12] reported that the annual transformation rate of any single nevus into melanoma ranges from 0.0005% to 0.003% in the general population. This study also reported that, for a 20-year-old individual, the lifetime risk of any selected mole transforming into melanoma by age 80 is approximately 0.03% for men and 0.009% for women. In contrast, individuals with risk factors, such as a previous melanoma or dysplastic nevi, have a high relative risk of developing CM compared with general population. Though this kind of data is lacking in Asians, the incidence of melanoma transformation in Asians could be much lower than that of Caucasians. Anyway, the importance of routine follow-up after surgery for both physicians and patients must be important. Patients must be encouraged to participate in CM surveillance and to practice regular skin self-examination. However, based on our results, patients should not be excessively worried because most lesions suspicious for melanoma by themselves in our study were benign skin diseases. In addition, we believe that the data on various *Dw* provided in this study may be of use to physicians who deal with melanoma.

Nine of the 68 lesions were diagnosed as malignant skin diseases. These included 7 recurrent or second primary melanomas and 2 squamous cell carcinomas. A total of 7 subsequent CMs comprised 5 local recurrences (including satellite metastases and in-transit melanoma metastases), 1 distant metastasis, and 1 second primary melanoma. The incidence of local recurrence was 3.1%; this was consistent with previous studies that reported a local recurrence rate of approximately 3%\~5%[@B13][@B14][@B15]. The prevalence of a second primary melanoma following a primary CM was 0.6%; this was similar than the prevalence of 0.5%\~5.5% reported by previous studies[@B16][@B17][@B18][@B19]. We also observed a lower prevalence (1.3%) of nonmelanoma skin cancer (NMSC) compared with a previous study (10.7%)[@B20].

Most of these previous studies have focused on Caucasian populations. Skin cancers such as CM and NMSC are relatively rare occurrences in the Asians compared with fair-skinned populations. Factors contributing to these incidence rates include solar UV exposure differences, Fitzpatrick skin type, and inherent genetic variabilities[@B21]. Although there has been no previous report on the incidence rate of second primary malignancies in the Asians, we believe that racial differences influenced the low prevalence of second primary malignancies in this study. We propose that the results of our study could be used as basic clinical data for further melanoma studies in Asians.

Most *Dw* were found within 6 months of follow-up. This early detection could be due to the substantial anxiety and fear associated with melanoma recurrence. According to previous reports on anxiety after cancer diagnosis[@B22], patients experienced high levels of anxiety immediately after cessation of treatment, and this anxiety decreased with time. Thus, within the 6 months following the first surgery, patients tended to observe any skin changes more closely and visit a dermatologist more rapidly when a suspicious lesion was found. Interestingly, 1 patient even visited a dermatologist over 20 times, but these visits were for routine follow-up appointments during postoperative surveillance to check for recurrence of the melanoma.

In summary, most lesions identified by patients themselves as suspicious for melanoma were benign skin diseases, and approximately 5.6% of the lesions were diagnosed as malignant skin diseases. Therefore, if CM patients have too much or unreal anxiety for melanoma recurrence during postoperative surveillance, dermatologists treating melanoma can refer to this result. However, the importance of postoperative surveillance remains to be emphasized, as recurrent melanoma or other malignant skin diseases accounted for about 5.6% of lesions. This study seems to be unique because, to date, there has been no report on various dermatoses that cause anxiety in CM patients during postoperative surveillance.

In addition, the results of this study could inform future melanoma studies in Asians.

Limitations
-----------

There were a few limitations in the present study. First, this was a single-center study, so the prevalence of malignant skin diseases following primary melanoma may not represent that of all patients with CM. Second, subjects in this study were limited to those with *Dw*, and so some *Dw* like melanocytic nevi could be exist before surgery. Third, the the follow-up period was not enough in some patients. As all skin lesions that developed during postoperative surveillance were not included in this study, statistical analysis of the prevalence of each diagnosis was limited.
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###### Dermatoses what the patients with cutaneous melanoma had anxiety for the recurrence during postoperative surveillance
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  Diagnosis                                    *Dw* (n=68)
  -------------------------------------------- -------------
  Melanocytic nevus                            27
  Seborrheic keratosis                         9
  Malignant melanoma                           7
  Epidermal cyst                               6
  Subungual hemorrhage                         5
  Lentigo                                      4
  Melanonychia due to nail apparatus lentigo   3
  Fungal melanonychia                          2
  Squamous cell carcinoma                      2
  Others                                       3

*Dw*: *dermatoses what the patients with cutaneous melanoma had anxiety for the recurrence during postoperative surveillance*.

^\*^Others: verruca, blue nevus, paronychia.

###### Analysis of dermatoses according to melanoma subtype

![](ad-29-433-i002)

  Diagnosis                                    ALM   NM   LMM   SSM   Mucosal   *Dw* (n=68)
  -------------------------------------------- ----- ---- ----- ----- --------- -------------
  Melanocytic nevus                            12    8    4     2     1         27
  Seborrheic keratosis                         6     2    \-    \-    1         9
  Malignant melanoma                           1     5    1     \-    \-        7
  Epidermal cyst                               2     4    \-    \-    \-        6
  Subungual hemorrhage                         5     \-   \-    \-    \-        5
  Lentigo                                      3     1    \-    \-    \-        4
  Melanonychia due to nail apparatus lentigo   3     \-   \-    \-    \-        3
  Fungal melanonychia                          2     \-   \-    \-    \-        2
  Squamous cell carcinoma                      1     \-   1     \-    \-        2
  Others                                       1     2    \-    \-    \-        3

ALM: acral lentiginous melanoma, NM: nodular melanoma, LMM: lentigo maligna melanoma, SSM: superficial spreading melanoma, *Dw*: *dermatoses what the patients with cutaneous melanoma had anxiety for the recurrence during postoperative surveillance*, -: none.
